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1. INTRODUCTION

This document sets out testing methods that may be used for the conduct of tests of Ontario Drinking Water. Under

the Safe Drinking Water Act, 2002, only licensed laboratories located in Ontario and eligible out-of-province

laboratories may conduct tests on samples of drinking-water. In addition, a laboratory must be accredited for the

selected method by the Standards Council of Canada (SCC), by an accreditation body that, in the Director's opinion,

is equivalent to the SCC, or the laboratory must be authorized by the Director to conduct a particular test without

accreditation, in accordance with the provisions of the Act. In addition to these requirements, a laboratory must use

validated methods for the parameters outlined in this document, to conduct drinking-water tests.

The methods that follow are derived from one of 4 sources:

1

.

Methods used by the Ministry of the Environment Laboratory Services Branch for the testing of drinking

water for which the laboratory has been accredited through the Standards Council of Canada. These

methods are indicated as LSB Method.

2. Methods as described in the reference "Standard Methods for the Examination of Water and

Wastewater" 20
lh

Edition, 1998, American Public Health Association, American Waterworks Association.

Water Environmental Federation. These methods are indicated as AVVWA Method.

3. Methods of the United States Environmental Protection Agency available through the National Services

for Environmental Publications, Cincinnati, Ohio. These methods are indicated as US EPA Method.

4. Methods of the American Society for Testing and Materials, available through the International Library

Service, Provo, Utah. These methods are indicated as ASTM Method.

A laboratory that uses a validated, accredited method derived from a source different from those above, must receive

Ministry approval by the Director in accordance with the Act. The laboratory must provide a copy of the test

procedure used, validation data for the method demonstrating that they meet or exceed the required Reporting

Detection Limit, and any other documentation requested which demonstrates that the method is suitable and

appropriate for use on drinking water matrices. If it is determined that the test is suitable and appropriate, the

Director may add the test to this protocol as an accepted testing method, or may authorize a specific laboratory

under its licence to conduct the test as permitted under the Act.

The methods are listed by the type of parameter for which each method may be used and grouped as listed in the

Schedules of O. Reg. 169/03. Also listed are additional parameters that may be required under a Certificate of

Approval, an Order or another directive issued by the Ministry of the Environment. The standard for each parameter,

as set out in the Ontario Drinking-Water Quality Standards (ODWQS) (O. Reg. 169/03), is set out first, followed by

the Reporting Detection Limit (RDL). The methods are grouped as follows: Schedule 1. Microbiological

Parameters; Schedule 2. Chemical Parameters; Additional Parameters (Certificate of Approval or Ministry Orders).

NOTE: The units for the ODWQS are those listed in Ontario Regulation 169/03. The units for RDL are in the

required reporting units for the Drinking Water Information System (DWIS).

2. SCHEDULE 1, MICROBIOLOGICAL PARAMETERS

2.1. Total Coliforms

PARAMETER





Reporting units for Total Coliforms are dependant on the methodology used. The MAC values provided in the table

above include the appropriate reporting unit for each methodology.

The following two LSB Methods apply to the testing of both Total Coliforms (this section) and E. coli (Section 4.1

below). They are repeated in both sections.

LSB Method: E3226 - The Detection of Coliform Bacteria Including Escherichia coli in Drinking

Water bv the Presence-Absence Procedure

Method Principle:

LSB Method:

The Ministry of Environment (MOE) Laboratory uses the Presence-Absence (P-A)

Method for the detection and confirmation of coliform bacteria (including Escherichia

coli) in treated drinking water. This method also allows for the optional opportunity to

screen for other bacteriological indicators of deteriorating water quality (Enterococcus

faecalis, Pseudomonas aeruginosa. Staphylococcus aureus and Aeromonas hydrophila.

This method is simple, cost-effective and enables the fast screening of a large number of

treated drinking water samples. This method is not. however, designed for testing

samples with high bacterial counts (water with high suspected levels of contamination,

i.e. sewage). The growth of an abundance of bacteria may overwhelm the indicator

system (bromocresol purple) resulting in a reduced sensitivity of the test.

The method described herein is a modification of the Method 922 ID (Standard Methods

for the Examination of Water and Wastewater) which is based on the Most Probable

Number (MPN) procedure. The P-A Method is a qualitative procedure, which uses the

Presence-Absence Broth. Coliforms, including Escherichia coli. ferment the available

lactose in the broth causing a decrease in the pH. The lowering of the pH is identified by

a change in colour of the broth, from purple to yellow (due to the indicator Bromocresol

purple). This colour change (accompanied with or without the production of gas within

48 hours of incubation) is considered presumptive evidence of coliform bacteria. The

presence of coliforms is unacceptable in drinking water (ODWS, 2000). Presumptive

findings are confirmed with the use of specific bacteriological media and chemical tests

(seeMICSOP.10).

The P-A method can be used in conjunction with the membrane filtration method (E3407,

see below) for the enumeration of Total Coliforms and E. coli on samples were there is a

history of contamination, for repeat samples (special samples), or after the occurrence of

a presumptive positive.

Method E3407 - Membrane Filtration Method Using DC Agar for the Simultaneous

Detection of Total Coliforms and Escherichia coli

Method Principle: The method described below allows for the simultaneous detection and enumeration of

Total Coliforms and Escherichia coli with a single filtration, on a single agar plate (using

DC agar), incubated at one temperature (35±0.5°C) for 24±2 hours.

A vacuum is used to draw a measured volume of liquid through a 47 millimetre diameter.

0.45um pore size, white, gridded, cellulose ester (membrane) filter. The pore size of the

membrane enables the capture of bacteria. After filtration, the filters are placed onto

Differential Coliform (DC) agar plates which are then incubated at 35±0.5°C for

24±2 hours. The DC agar is specifically designed to enable the visual differentiation of

coliforms from E. coli colonies. E. coli are blue, Coliforms are red. and non-targets are

yellow. Upon completion of the incubation period, the number of coliforms and E. coli

colon) forming units (CFUs) are tabulated and reported as CPU per 100 mL of sample.

-5-





AWWA Methods:

Some coliform bacteria are commonly isolated from the fecal material found in the

intestines of humans and other warm-blooded animals (e.g. E. coli). Coliforms, in

general, may also be isolated from plants, soil and sediments. The Total Coliform count,

therefore, does not necessarily provide specific evidence of fecal contamination.

Method 9221 - Multiple-Tube Fermentation Technique for Members of the Coliform

Group

Method 9222 - Membrane Filter Technique for Members of the Coliform Group

Method 9223 - Enzyme Substrate Coliform Test

2.2. Escherichia coli or Fecal* Coliforms

PARAMETER





LSB Method:

presence of coliforms is unacceptable in drinking water (ODWS, 2000). Presumptive

findings are confirmed with the use of specific bacteriological media and chemical tests

(seeMICSOP.10).

The P-A method can be used in conjunction with the membrane filtration method (E3407,

see below) for the enumeration of Total Coliforms and E. coli on samples where there is

a history of contamination, for repeat samples (special samples), or after the occurrence

of a presumptive positive.

Method E3407 - Membrane Filtration Method Using DC Agar for the Simultaneous

Detection of Total Coliforms and Escherichia coli

Method Principle: The method described below allows for the simultaneous detection and enumeration of

Total Coliforms and Escherichia coli with a single filtration, on a single agar plate (using

DC agar), incubated at one temperature (35±0.5°C) for 24±2 hours.

A vacuum is used to draw a measured volume of liquid through a 47 millimetre diameter.

0.45um pore size, white, gridded, cellulose ester (membrane) filter. The pore size of the

membrane enables the capture of bacteria. After filtration, the filters are placed onto

Differential Coliform (DC) agar plates which are then incubated at 35±0.5°C for

24±2 hours. The DC agar is specifically designed to enable the visual differentiation of

coliforms from E. coli colonies. E. coli are blue, Coliforms are red. and non-targets are

yellow. Upon completion of the incubation period, the number of coliforms and E. coli

colony forming units (CFUs) are tabulated and reported as CFU per 100 mL of sample.

E. coli are Gram-negative, facultatively anaerobic, non spore-forming, lactose-

fermenting, rod-shaped bacteria which are oxidase negative. They produce indole from

tryptophan and acids during the fermentation of sugars, giving a positive methyl red test.

They do not, however, produce acetylmethylcarbinol as an end product of fermentation

thus, giving a negative Vogues-Proskauer test. Furthermore, they cannot utilize citrate as

the sole source of carbon for growth. In addition, most E. coli strains (approximately

95%) have the unique ability, among the lactose-fermenting members of the family

Enterobacteriaceae. to produce the enzyme B-D-glucuronidase.

Historically, the presence of either or both E. coli and fecal coliforms has been described

as an indication of sewage or fecal contamination as they are commonly isolated from the

intestinal tract of warm-blood animals. Currently, E. coli is considered to be the most

specific indicator of fecal contamination in the assessment of water quality for the

following reasons:

1) E. coli isolates are normally present in the feces of warm-blooded animals (including

humans) at higher densities (10
7
to 10

s
cells per gram) than other lactose-fermenting

members of the family Enterobacteriaceae.

2) E. coli isolates may persist for periods of time, once outside the human or warm-

blooded animal intestine but they generally do not multiply in water or wastewater in

temperate climates.

E. coli isolates have seldom been detected in environments which have not been

contaminated by fecal wastes. In contrast, other thermotolerant organisms such as isolates

of the genera Klebsiella, Enlerobacter and Cilrobacler, have been associated from both

fecal material and other wastes including that from food and pulp and paper. These other

thermotolerant organisms may also be included in methods for the determination of fecal

coliforms.





AWWA Methods: Method 9221 - Multiple-Tube Fermentation Technique for Members of the Coliform

Group

ASTM Methods

Method 9222 - Membrane-Filter Technique for Members of the Coliform Group

D5392-93, Standard Test Method for Isolation and Enumeration of£ coli in Water by

the Two-Step Membrane Filtration Procedure

2.3. Heterotrophic Plate Count or Total Coliform Background Count by Membrane

Filter Analysis

LSB Method:

Method Principle:

PARAMETER





PARAMETER





PARAMETER





Method





3.3. Mercury

D 169 1-95A. Standard Test Method for Zinc in Water. Atomic Absorption, Direct

D 1976-96, Standard Test Method for Elements in Water by ICP-AES

D2972-97B. Standard Test Method for Arsenic in Water. Atomic Absorption, Hydride

Generation

D2972-97C. Standard Test Method for Arsenic in Water, Atomic Absorption, Graphite

Furnace

D3082-92 (1996), Standard Test Method for Boron in Water

D3557-95. Standard Test Method for Cadmium in Water

D3559-96D, Standard Test Method for Lead in Water. Atomic Absorption, Graphite

Furnace

D3697-92 (1996). Standard Test Method for Antimony in Water

D3859-98A, Standard Test Method for Selenium in Water. Gaseous Hydride AAS

D3859-98B, Standard Test Method for Selenium in Water. Graphite Furnace AAS

D39 19-99. Standard Practice for Measuring Trace Elements in Water by Graphite

Furnace Atomic Absorption Spectrophotometry

D4382-95, Standard Test Method for Barium in Water, Graphite Furnace AAS

D5673-96, Standard Test Method for Elements in Water by Inductively Coupled Plasma-

Mass Spectrometry

PARAMETER





ASTM Method:
s Method D3223-95. Standard Test for Mercury in Water

3.4. Nitrite, Nitrate, and Nitrate + Nitrite

LSB Method:

Method Principle:

US-EPA Methods:

AWWA Methods:'

PARAMETER





ASTM Method:
10 Method D4327-97, Standard Test Method for Anions in Water by Chemically Suppressed

Ion Chromatography

Method D3867-99A, Standard Test Method for Nitrite-Nitrate in Water, Automated

Cadmium Reduction

Method D3867-99B, Standard Test Method for Nitrite-Nitrate in Water, Manual

Cadmium Reduction

3.5. Triazines

PARAMETER





3.6. Carbamates

PARAMETER





The ability of MS-MS detection allows the use of an isotope-labelled compound as an

internal standard during the sample preparation and quantitative analysis to enhance data

quality further. Therefore, deuterium labelled carbaryl (d7-Carbaryl) is added to the

samples and the calibration standard as an internal standard.

US EPA Methods: Method 531.1 Rev 3.1, N-Methylcarbamoyloximes and N-Methylcarbamates by HPLC
with Post Column Derivatization

AWWA Methods: Method 6610 B
Method

Carbamate Pesticides, High-Performance Liquid Chromatographic

ASTM Method:
13

D53 1 5-92 ( 1 998 ), Standard Test Method for N-Methyl-Carbamoyloximes and N-
Methylcarbamates in Water by Direct Aqueous Injection High-Performance Liquid

Chromatography with Post-Column Derivatization

3.7. Organochlorine Pesticides and PCBs

PARAMETER





ASTM Method:

Method 508, Rev 3.1, Chlorinated Pesticides by GC with an Electron Capture Detector

Method 508.1 Rev 2.0, Chlorinated Pesticides, Herbicides and Organohalides by Liquid-

Solid Extraction and GC with an Electron Capture Detector

Method 525.2 Rev 2.0, Organic Compounds by Liquid-Solid Extraction and Capillary

Column GC/Mass Spectrometry

Method D5175-91 (1996), Standard Test Method for Organohalide Pesticides and

Polychorinated Biphenyls in Water by Microextraction and Gas Chromatography

3.8. Organophosphorus Pesticides

PARAMETER





product or fragment ions. The most abundant product ion is chosen tor using in MRM
analysis later.

Identification of the target compound is done by using the LC retention time (RT)

obtained from a reconstructed LC-MS-MS extracted ion chromatogram (XIC). The XIC
is obtained from the Multiple Reaction Monitoring (MRM) and MS-MS identification of

that specific peak. The MS-MS identification is done by using a precursor ion (usually

the molecular ion obtained from the Ql) and a product ion produced by the CAD process

and analyzed by Q3. This MS-MS identification process is also known as MRM. Upon
positive identification of the target compound, quantification of the compound is done by

the integrated area of that specific peak of the MRM chromatogram using internal

standard calibration protocols and d6-Dichlorovos as an internal standard.

Taking advantage of the MS-MS instrumentation and to enhance operation efficiency,

samples are first screened, semi-quantitatively, by using a short column LC-MS-MS
analysis (< 5 min./sample) and, in the presence of target compounds, followed by a

quantitative analysis (about ISmin./sample).

The ability of MS-MS detection allows the use of an isotope-labelled compound as an

internal standard during the sample preparation and quantitative analysis to enhance data

quality further. Deuterium labelled d6-Dichlorovos is added into the sample and the

calibration standard to serve for this purpose.

US-EPA Method: Method 507 Rev 2.1, Nitrogen- and Phosphorus-Containing Pesticides by GC with a

Nitrogen Phosphorus Detector

ASTM Method: Method D5475-93 (1997), Standard Test Method for Nitrogen- and Phosphorus-

Containing Pesticides in Water by Gas Chromatography with a Nitrogen-Phosphorus

Detector

3.9. Chlorophenols (CPs) & Phenoxy Acids (PAs)

PARAMETER





US-EPA Methods:'

extract is analyzed by gas chromatography with a mass spectrometer (GC/MS). CPs and

PAs are quantified as their corresponding anisoles and methyl esters. respecti\ el) .

Method 515.2 Rev 1.1 - Chlorinated Acids using Liquid-Solid Extraction and GC with

and Electron Capture Detector

Method 515.1 Rev 4.0 - Chlorinated Acids by GC with an Electron Capture Detector

Method 515.3. Determination of Chlorinated Acids in Drinking Water by Liquid-Liquid

Extraction. Derivatization and Gas Chromatography with Electron Capture Detection

Method 555 Rev 1.0 - Chlorinated Acids by HPLC with a Photodiode Array Ultraviolet

Detector

US-EPA Methods:

ASTM Method:
1

Method 525.2 Rev 2.0 - Organic Compounds b\ Liquid-Solid Extraction and Capillar)

Column GC Mass Spectrometry

Method D53 17-98. Standard Test Method for Determination of Chlorinated Organic Acid

Compounds in Water by Gas Chromatography with an Electron Capture Detector

3.10. Quaternary Ammonium Compounds

PARAMETER





LSB Method:

Method Principle:

LSB Method:

E3230 - The Determination of Phenyl Ureas in Water by High Performance Liquid

Chromatography-Ultraviolet (HPLC-UV) Detection. (2000)

Samples are solvent-extracted. The sample extract is passed through sodium sulphate to

remove excess water, evaporated to dryness and re-constituted in a measured amount of

solvent prior to analysis by high performance liquid chromatography with UV detector.

The Determination of Phenyl Ureas in Water and Leachate by High Performance Liquid

Chromatography and Mass Spectrometry-Mass Spectrometry (LC-MS-MS) Analysis

(2003)

Method Principle: Samples can be extracted by using either a liquid-liquid or a solid phase extraction

method. The sample extract is condensed to a pre-determined amount using roto-

evaporating or nitrogen blow-down technique prior to analysis by high performance

liquid chromatography (LC) with either an ultraviolet (UV) detector or a triple stage

quadupole mass spectrometry detector (MS/MS).

MS-MS analysis is done by using an electrospray ionization source (ESI) in positive

ionization mode. The mass spectrometer is run in a Product Ion scan in which the first

mass filter (quadrupole 1, Ql) separates or filters ions according to their m/z ratio

(usually the molecular ion) and allows only ions with specific m/z ratio to enter the

collision cell (quadrupole 2, Q2). The [M+H]
+
ion enters Q2 where it is fragmented by

collision with neutral gas molecules (N 2 is used at this laboratory) in a process referred to

as Collisionally Activated Dissociation (CAD). The fragment ions generated are then

passed into quadrupole 3 (Q3) and filtered to provide a spectrum. The ions created by the

source (Ql ) are referred to as precursor ions, the collision products are referred to as

product or fragment ions. The most abundant product ion is chosen for using in MRM
analysis later.

US-EPA Method:

Identification of the target compound is done by using the LC retention time (RT)
obtained from a reconstructed LC-MS-MS extracted ion chromatogram (XIC). The XIC
is obtained from the Multiple Reaction Monitoring (MRM) and MS-MS identification of

that specific peak. The MS-MS identification is done by using a precursor ion (usually

the molecular ion obtained from the Ql) and a product ion produced by the CAD process

and analyzed by Q3. This MS-MS identification process is also known as MRM. Upon
positive identification of the target compound, quantification of the compound is done by

the integrated area of that specific peak of the MRM chromatogram using internal

standard calibration protocols and d6-Diuron as an internal standard.

Taking advantage of the MS-MS instrumentation and to enhance operation efficiency,

samples are first screened, semi-quantitatively, by using a short column LC-MS-MS
analysis (< 5 min./sample) and, in the presence of target compounds, followed by a

quantitative analysis (about 15 min./sample).

The ability of MS-MS detection allows the use of an isotope-labelled compound as an

internal standard during the sample preparation and quantitative analysis to enhance data

quality further. Deuterium labeled diuron (d6-Diuron) is added into the sample and the

calibration standard to serve for this purpose.

Method 532 Rev 1 .0, Determination of Phenylurea Compounds in Drinking Water by
Solid Phase Extraction and High Performance Liquid Chromatography with UV
Detection

20





3.12. Glyphosate

PARAMETER





US-EPA Methods:

Isotope dilution is used for glyphosate analysis. Quantitation ofAMPA is done through

the external standard method as there is no correlation between the AMPA and
l3
C2

15N-
glyphosate.

Method 547, Determination of Glyphosate by HPLC, Post Column Derivatization, and

Fluorescence Detector

AWWA Methods: Method 6651 - Glyphosate Herbicide by Liquid Chromatographic Post-Column

Fluorescence Method.

3.13. Fluoride

LSB Method:

Method Principle:

PARAMETER





Method 1 179-99 B, Standard Test Method for Fluoride Ion in Water, Ion Selective

Electrode

3.14. Benzo(a)pyrene {tc "4.18 Benzo(a)pyrene " \l 2}

PARAMETER





US-EPA Methods:

AWWA Methods:
'

chamber (wavelengths above 290 nM). When thiocyanate is not dissociated during UV
digestion, it does not earn over in the distillation step. Cyanide is determined

colourimetrically by the reaction of cyanide with chloramine-T to form cyanogen

chloride which further reacts with a combination of barbituric acid and isonicotinic acid

to form a highly coloured coupling product, which is measured at 600 nM.

Free cyanides are the simple and weakly dissociable cyanides that form HCX upon

acidification to pH 4.0. Free cyanide is determined as above, but with two changes: the

elimination of the UV digestion, which avoids the conversion of the complexed cyanides

to free cyanide and the replacement of the Pure-DW water reagent with a 10 mg/L zinc

sulphate solution, for the elimination of interference from complexed iron cyanides

Method 335.1 Rev 1.0. Determination of Cyanides Amenable to Chlorination. Titrimetric

Method 4500-CN" G - Cvanides Amenable to Chlorination after Distillation

ASTM Methodr

Method 4500-CN" H - Cyanides Amenable to Chlorination without Distillation (Short-

cut Method)

Method D2036-98 B. Standard Test Method for Cyanides in Water. Cyanides Amenable
to Chlorination by Difference

3.16. Dioxins and Furans - Toxic Equivalent Quantity

PARAMETER





3.16.1 Dioxins and Furans - Calculation of Toxic Equivalent Quantity

There are a total of 210 dioxins and furans. Only 17 are toxic (2,3,7,8-substituted congeners) and

their toxicity is normalized to 2378-TCDD (the most toxic). The TEQ is determined (as shown in

the following example) by multiplying the concentration of each detected 2.3.7.8-substituted

congener by its respective TEF (toxic equivalent factor) to determine its toxic equivalence (TE).

For the 2.3,7,8-substituted congeners that are not detected. V% of the detection limit is multiplied by

the TEF to determine the TE for that congener. This converts each of the congeners to 2378-

TCDD toxic equivalents. The sum of the 17 toxic equivalents (TEs) gives the TEQ (Toxic

Equivalent Quantity) for the sample normalized to 2378-TCDD. The result is 1 .5 pgL. which is

well below the 15 pg/L IMAC.





The sample is passed through a cation trap column (in house design) made of Amberlite

IR- 120(H) resin to remove calcium, magnesium and iron from the sample matrix before

analysis. The sample is then injected into the eluent stream and passes through a pre-

column (AG-1 1). The pre-column removes any foreign matter entering the analytical

system, extending the life of the separator column (AS-1 1). After separation, the anions

are converted to their acid forms by ion exchange using a micromembrane suppressor and

their concentrations are determined from the conductivity of the NTA produced. A
conductivity meter measures the conductivity of each anionic species against the water

background. The identities of the species are determined by their retention times.

3.18. N-nitrosodimethylamine (NDMA)

PARAMETER





Method 326.0, Determination of Inorganic Oxyhalide Disinfection By-Products in

Drinking Water Using Ion Chromatography Incorporating the Addition of a Suppressor

Acidified Postcolumn Reagent for Trace Bromate Analysis.

Method 300.1, Determination of Inorganic Anions in Drinking Water by Ion

Chromatography.

4. ADDITIONAL PARAMETERS (CERTIFICATE OF APPROVAL OR
MINISTRY ORDERS)

4.1. Alkalinity

PARAMETER





US-EPA Methods:

AWWA Methods:

ASTM Method:'

Method 300.0 Rev 2.1, Determination of Inorganic Anions by Ion Chromatography

Method 300.1 Rev 1.0. Determination of Inorganic Anions in Drinking Water by Ion

Chromatography

Method 4500_C1 " B - Argentometric Method

Method 4500_C1 " C - Mercuric Nitrate Method

Method 4500_C1 ~ D - Potentiometric Method

Method 4500C1" E - Automated Ferricyanide Method

Method 41 10 B - Determination of Anions by Ion Chromatography with Chemical

Suppression of Eluent Conductivity

Method D4327-97, Standard Test Method for Anions in Water by Chemically Suppressed

Ion Chromatography

Method D5 12-89 (1999). Standard Test Methods for Chloride Ion in Water

4.3. Colour

PARAMETER





Method 2120 D-Tristimulus Filter Method

Method 2120 E - ADMI Tristimulus Filter Method

4.4. Dissolved Organic Carbon (DOC)

LSB Method:

Method Principle:

AWWA Method:
JU

4.5. Hardness

LSB Method:

Method Principle:

US-EPA Method:

PARAMETER





AWWA Methods:

ASTM Methods:"

Method 130.2. Determination of Total Hardness by EDTA Titration

Method 3111 B - Metals by Flame Atomic Absorption Spectrometry - Direct Air-

Acetylene Flame Method

Method 3120 B - Metals by Plasma Emission Spectroscopy - Inductively Coupled Plasma

(ICP) Method

Method 2340 C - Hardness by EDTA Titrimetric Method

ASTM - D51 1-93A (1998), Standard Test Method for Calcium and Magnesium in Water

by Complexometric Titration

ASTM - D51 1-93B (1998). Standard Test Method for Calcium and Magnesium in Water

by Atomic Absorption Spetrophotometry

4.6. pH

PARAMETER





Atomic Absorption Spectrophotometry (AAS) system. Prior to sample aspiration as a

fine mist into the air-acetylene flame of the AAS, the sample is automatically mixed with

either lanthanum chloride, a releasing agent for calcium and magnesium analysis, or

caesium chloride, an ionization suppressant, for the analysis of sodium and potassium.

Light is emitted from a hollow cathode lamp and is directed through a flame into a

monochromator and onto a detector that is set at a characteristic wavelength for each of

the elements (Ca 422.7 nm, Mg 285.2 nm, Na 589.0 nm, K 766.5 nm). The atoms of

interest are heated in the flame, and absorb the light at the wavelength specific to the

element. The detector measures the decreased intensity of the resulting beam at each

wavelength. The amount of light absorbed is directly proportional to the concentration of

the element in the sample. By comparing the sample with known standards, the sample

concentration can be calculated.

ES-EPA Method: Method 200.7 Rev 4.4, Metals and Trace Elements by ICP/Atomic Emission

Spectrometry

AWWA Methods: Method 3 1 1 1 B - Metals by Flame Atomic Absorption Spectrometry - Direct Air-

Acetylene Flame Method

Method 3500 B - Sodium by Flame Emission Photometric Method

Method 3120 B - Metals by Plasma Emission Spectroscopy - Inductively Coupled Plasma

(ICP) Method

ASTM Methods:
36 ASTM - D4191-93, Standard Test Method for Sodium in Water by Atomic Absorption

Spetrophotometry

4.8. Sulphate

PARAMETER





AWWA Methods:

ASTM Method:

4.9. Sulphide

LSB Method:

Method Principle:

US-EPA Methods:

AWWA Methods:

ASTM Method-

Method 375.2, Rev. 2.0, Determination of Sulfate by Automated Colorimetry

Method 4500_SO4
" ~ C - Gravimetric Method with Ignition of Residue

Method 4500_SOV~ D - Gravimetric Method with Drying of Residue

Method 4500_SO 4

2 " F - Automated Methylthymol Blue Method

Method 41 10 B - Determination of Anions by Ion Chromatography with Chemical

Suppression of Eluent Conductivity

Method D4327-97, Standard Test Method for Anions in Water by Chemically Supressed

Ion Chromatography

Method D5 16-90 (1995), Standard Test Method for Sulfate Ion in Water

PARAMETER





180°C. Either temperature may be used for Ontario drinking water samples, as long as the laboratory' specifies the

temperature used.

LSB Method:

Method Principle:

E3188 - The Determination of Solids in Liquid Matrices by Gravimetry

Dissolved Solids refers to the material (residue, filtrate) which remains in solution when a

well-mixed sample is filtered through a 1 .5 to 2.0 urn glass fibre filter. An aliquot of the

filtrate (50 or 100 mL) is transferred, using a transfer pipette, into a tared dish and

evaporated to dryness (20 hours minimum), at 103 ±2°C.

Dissolved Solids is calculated after weighing the dried material (residue) using the

following equation:

Dissolved Solids (mg/L) = (C- D) x 10
6

where:

C
D
V

V

the weight (g) of the dish plus residue

the weight (g) of the dish

the volume (mL) of sample

For drinking water and surface water samples. Dissolved Solids (assuming that the

Dissolved Solids arise solely from ionic species in natural Ontario waters and surface

waters) may be calculated from the conductivity provided that the conductivity is less

than 800 uS/cm, using the following calculation:

Dissolved Solids (mg/L) = Conductivity x 0.65

A calculated result for Total Dissolved Solids is reported with a data qualifier indicating

a calculated result.

AWWA Methods: Method 2540 C - Total Dissolved Solids Dried at 180°C

ASTM Method- Method D5907-96a. Standard Test Method for Filterable and Nonfilterable Matter in

Water

4.11. Turbidity

PARAMETER





The turbidity test is therefore defined by the instrument and standards used as well as by

the optical phenomenon being measured. Results are reported as FTU (Formazin

Turbidity Units) rather than JTU (Jackson Turbidity Units). When formazin is used as a

standard, FTU are equivalent to NTU (Nephelometric Turbidity Units).

US-EPA Methods: Method 1 80.1 Rev 2.0, Determination of Turbidity by Nephelometry

AWWA Methods:
43

Method 2 1 30 B - Turbidity Nephelometric Method

ASTM Method:
44

Method D 1889-94. Standard Test Method for Turbidity in Water

43
(Standard Methods, 20th Ed)
Vol. 11.01,2000
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Ministry of

the Environment

135 St. Clair Avenue West

Toronto. ON M4V 1 P5

Ministère de

l'Environnement

135 avenue St. Clair ouest

Toronto. ON M4V 1 P5

Ontario

August 18.2003

ATTENTION:

RE:

Private Residential Waterworks Owners
Seasonal/Commercial/Institutional Waterworks Owners

Children's Camps
Designated Facilities

Amendments to Drinking-Water Systems Regulation

(O. Reg. 170/03) made under Safe Drinking Water Act, 2002

As promised in the ministry's May 15. 2003 letter regarding the new Drinking-Water

Systems Regulation, enclosed is A Kitfor Regulated Non- Municipal Drinking-Water

System Owners.

This kit is designed as a guidance tool to help owners and operators of non-municipal

drinking water systems understand the requirements of the new regulation (O. Reg.

170/03).

This kit is for guidance only and should not be used for compliance purposes. Please also

refer to the regulation and the Safe Drinking Water Act, 2002 to determine if your system

is in compliance with regulatory requirements.

Also enclosed is a table which summarizes the recent amendments to O. Reg. 1 70/03 and

associated regulations. Amendments were made to the Drinking-Water Systems

Regulation to reflect the new laboratory licensing requirements found in the Drinking

Water Testing Services Regulation (O. Reg. 248/03) and for clarity and consistency

throughout the regulations. A version of O. Reg. 170/03 containing all of the

amendments is accessible through the ministry's web site at www.ene.gov.on.ca . Click

on O. Reg. 170/03 at main menu, and again under "legislation."

If you have any questions on the kit. or the amendments to O. Reg. 170/03, please call the

ministry's Public Information Centre at 1-800-565-4923 or (416) 325-4000.
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